Background: Capacity building in nutrition has been viewed as an important strategy in
Introduction
Globally, undernutrition is implicated in 45% of under-5 mortality [1] . The children who survive and are stunted or wasted, are less productive at school and in the labour force and are more likely to live in poverty [2] . The rate as well as absolute numbers of stunted and wasted children under the age of 5 in India is among the highest in the world [3] . Countries with high burdens of undernutrition are estimated to suffer a GDP loss of 8-11 percent [2, 4] .
Malnutrition still continues to be India's biggest health hazard, according to the Global Nutrition Report 2017. India records 47 million children under 5 suffering from stunting and the highest number of women in the reproductive age group impacted by anaemia [5, 6] . Despite India's rapid economic growth this high rate of stunting is declining slowly, even compared to other countries in the region and it is holding India back in terms of reducing the suffering of its people and increasing economic growth rates [7] .
The consensus on what needs to be done to accelerate declines in malnutrition is clear: a combination of nutrition-specific interventions that have nutrition status improvement as their primary goal, nutrition-sensitive interventions that have improvement of nutrition status as one of their key goals, and an enabling environment of strong poverty reduction and governance that supports multi-sector coordination, transparency and responsiveness [8, 9] . Despite this India records low coverage rates for nutrition interventions that would impact maternal and child malnutrition [6] . Vital for the implementation of this consensus set of activities is the ability to think holistically about nutrition, to learn from other sectors on how to prioritize, design and scale up nutrition actions, to engage with other policy interventions to expand the set of nutrition actions, and to engage with a number of stakeholders to influence them to mobilize additional resources and hold them to account for their action or inaction on malnutrition reduction [10, 11] .
There are of course many determinants of malnutrition and these abilities are only one key input: the right to food and nutrition, political commitment at several levels, policy coherence, sustainable finance and adequate numbers of nutrition front line workers are examples of other key requirements for progress. But it is reasonable to expect that many but not all of these above abilities can be nurtured and developed further in the context of post-graduate nutrition programmes. This paper asks whether current nutrition World Nutrition 2017;8 (2) programmes in India are aligned well enough to these attributes. While there are some analyses of nutrition curricula in the US [12] [13] [14] , we could find only one for India [15] . The current paper builds on Khandelwal et al [15] which was a situation analysis of postgraduate programmes in nutrition in South Asia. It found that of the identified 131 master's degree programmes, only one was in Public Health Nutrition (PHN). Further it reported that only 15 of the 131 programmes had modules in PHN in the entire South Asia region [15] . The focus on PHN is important because it is argued by many that such programmes are more attuned to current thinking on what to do to accelerate undernutrition reduction [11, 16, 17] . This paper goes beyond the analyses in Khandelwal et al [15, 18] in three ways. First, we focus on what is being taught. We go beyond the classification of modules by whether they are PHN or not and we classify modules by whether they are focused on (a) the immediate determinants of nutrition status or on nutrition specific interventions, (b) the underlying determinants of nutrition status or on nutrition sensitive interventions or (c) the basic determinants of nutrition status or on the factors that are important to create an enabling environment for nutrition status improvement. This initial classification is based solely on the name of the module. For the subset of modules for which reading lists and other module descriptors are available, we assess the accuracy of this name-based module classification.
Second, we focus on how the material is being taught. In the absence of data on pedagogy effectiveness and staff-student ratios (both of which we tried to obtain but could not), we focus on module reading lists: (a) how up to date are they (year of publication)? (b) What is the India/ non-India balance of authors cited? And (c) Where are the readings located-in books, journals, or grey materials? Our assumption is that more up to date papers, more diverse authorship and more publications in peer reviewed journals will reflect improved quality of reading materials available for learning.
Third, we focus on who is teaching the material. We classify the institutions by certain features (e.g. location, year of formation, faculty profile) and attempt to identify whether there are some institutional features that are associated with the types of modules offered and the attributes of reading lists noted.
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Materials and Methods
This study, as a subset of a larger study entitled "Capacity Building Initiatives in Public Health Nutrition" has been approved by the Ethics Committee of the institution where this study was carried out (TRC-IEC-179/13). The other parts of the larger study have been published (15, 18) or in press (19) .
Both quantitative and qualitative methods were employed to collect and analyse the available postgraduate nutrition curricula in India. First, we conducted a search for all nutrition related postgraduate programmes in the country. We had previously undertaken this exercise (15, 18) , but we repeated it in order to include any recent additions or modifications.
We used a combination of search words and phrases within the freely available search engines Google, Google Scholar and PubMed: 'public health nutrition colleges', 'masters in public health nutrition', 'masters' in nutrition', 'nutrition colleges', 'nutrition institutes', 'home science', 'community nutrition', 'therapeutic nutrition', 'food and nutrition' in India. The original electronic searches were supplemented by the use of a snowball approach to get further information. We use the term 'programme' to refer to a curriculum leading to the awarding of a degree recognized by the University/Institution [20] We then classified all modules in the programmes into 5 main categories (Table 1) equally to all the other categories they were assigned to a separate category for clarity. We also analysed reading lists 2 from as many modules as possible. We characterized the lists using the following criteria.
• How recent they were. We would not expect all readings to be old or new, rather we were looking for a balance of readings in each period cited. No new readings would suggest a module that is out of touch and one with no older readings would suggest a module that is not properly rooted in its literature. We selected the following year cut-offs: <1975, 1975-84, 1985-94, 1995-2004 and after 2005.
• By whether lead author is based inside or outside India. Again, we were looking for a balance. If all the authors would be from within India, then it may suggest some important research is being overlooked. Similarly, if all the authors would be based outside India then some important in-country research and contextual understandings may likely be excluded.
• By whether there is a collaboration of Indian and international authors or not.
Collaborations are likely to signal a strong blend of national and international perspectives and strengths and suggest a strong research environment.
• By impact factor of journal: <1, 1-5, and >5. Again, we were looking for a balance.
High impact factor journals are, by definition, highly cited and therefore influential, but they are not necessarily broad in perspectives or sufficiently targeted to domestic policy audiences. Low impact factor (IF) journals could signal low quality or an unfashionable topic but may well be more influential among certain policy makers.
The cut-offs used are arbitrary, but they reflect the range of IF factors in nutrition journals.
• By whether each publication is a peer reviewed journal, book, or grey material. Peer reviewed journal articles tend to require the most effort to get published, but the difficult process can discourage insightful analysis from researchers with fewer resources and institutional supports. Once more, we were looking for a balance.
The classification exercise was conducted separately by 2 of the authors and then moderated between them.
Results and Discussion
Our searches revealed 116 universities in India with 146 masters' programmes meeting the above key word criteria (Figure 1 ). From these, we managed to collect programme descriptions from 73 programmes in 59 universities. We excluded 9 masters programmes that were primarily food technology focused 3 from the analysis. Hence, we analysed 64 masters' programmes from 54 universities. A comprehensive list of all the modules being offered under these 64 masters' programs was prepared Table 1 ). Table 3) . Classification of modules by module name
We present the classification of the 680 modules from the 64 programmes (across 54 universities) into 5 broad categories (Table 1) : nutrition specific (and corresponding immediate determinant level), nutrition sensitive (underlying determinant level), enabling environment (basic determinant level), public health nutrition, and those applicable at all levels (e.g. research methods). By far the largest set of modules is under the broad category
World Nutrition 2017;8 (2) of nutrition specific intervention/immediate determinant, with 451 of the 680 modules.
Most of these were either determinant related (food science and biological) or if intervention based they were mainly focused on therapeutic nutrition (treatment rather than prevention).
In contrast only 10 of the 680 modules could be classified as nutrition sensitive intervention/underlying determinant-focused, but all within the health field as opposed to, say, agriculture or social protection. We then combined underlying, basic and PHN categories and explored whether there were any differences in their representation by region or age of university. We found no significant differences in the proportion of these modules (16% overall) by region (Table 5a ) although the Universities founded before 1900 tended to have a higher proportion of them (27% versus 16% overall --see Table 5b ). Approximately 11% of the 680 modules are classified as Public Health Nutrition: as a proportion of total modules, this is relatively low compared to some other developing countries [13] . Neighbouring To determine the accuracy of classifying modules by module name rather than by module content, we selected the modules for which we do have reading lists and then based on an analysis of the reading lists, reclassified them to the 5 broad categories and compared the results from the two methods for the 186 universities that have both sets of data ( Table 6 ).
The differences in terms of classification are small which gives us some confidence about classifying modules based solely on module names, as in Table 1 . 
Attributes of Reading Lists
The 186 modules (from 16 universities) for which we had reading lists, generated 2235 readings ( Figure) . Of these readings, we classified 1627 (73%) as focused on nutrition specific/immediate determinant levels. This should not be surprising given that 63% of the 680 total modules were classified as nutrition specific/immediate, based on module name.
Other attributes of the readings are presented in Table 8 . readings in journal articles ranges from 0% to 24%. So clearly there is quite a high degree of variation in module readings. Given the small sample sizes we could not find any significant differences in these percentages by year of university formation (Table 10) or by whether a university is public or private (Table 11 ). It is beyond the scope of this paper to try to understand why certain universities do better than others in these domains. Despite our best efforts, data were available for module analysis of only half of the courses identified and reading list analysis is based on a quarter of modules and <15% of universities. Current sample sizes (16 universities for module readings) limit meaningful statistical analysis. Either the sample has to be increased or qualitative work needs to be undertaken. This will be the focus of future work. Further, the present study assumed that course content will build appropriate competencies. Although curricula analysis sheds light on the potential competencies it can help to build, the importance of appropriate pedagogies for imparting practice-based training cannot be undermined. The readers will need to therefore view the results in the light of these limitations.
Conclusion
We conclude that what is being taught in Indian universities about malnutrition is dated, skewed towards the immediate level of determinants, and over reliant on books. Too many faculties contain no professors. There are too few international collaborations involving Indian researchers. Interviews with academics and public health professionals from research institutes, international organisations, medical institutions and public health departments in India highlight the weak leadership, poor quality of training in public health nutrition, lack of sound mentorship to inspire thoughts and action and the poor quality of research to inform policies [24] .
Robust and high quality educational initiatives from the universities need to be supplemented with strong government leadership and resource commitment to creating and nurturing the PHN cadre (4, 16, 22, 23, 25) . Indian resources need to be invested in IndianWorld Nutrition 2017;8 (2) led nutrition research programmes which foster international collaborations, in nutrition faculty development and in curriculum revisions.
It is our view that business as usual in postgraduate nutrition education is not inspiring or equipping the new generation of researchers and practitioners to accelerate malnutrition reduction. Unless this approach to postgraduate education changes, we believe it will continue to be an important brake on progress in fighting all forms of malnutrition in India. 
